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1.
Background
The conclusion at SA4 related to RAN2 question was copied from LS[1] at RAN2#60. 

[image: image1]
According to the above LS, it was agreed to use RLC sequence number and CS counter for CS over HSPA [2], [3], [4]. The RLC sequence number is used to detect missing AMR or AMR-WB frames, while the CS counter, which is set to the five LSBs of the CFN, is used to manage the delay jitter generated by the radio protocols.
2.
Discussion
We think the current specification is not complete to support CS service over HSPA. Issues present in each specification are discussed below.
2.1 
PDCP specification

Though SA4 requested both RLC sequence number and CS counter be delivered, the current PDCP specification does not mention about delivery of RLC sequence number. Only the delivery of CS counter is specified in section 5.6.1.4.

“In the receiving side, the CS counter shall be delivered to the upper layer together with the PDCP SDU.”
Similar text is needed for the delivery of the RLC sequence number. Note that in RLC specification, delivery of RLC sequence number to PDCP is already specified.
2.2 
RLC specification

The following text is copied from section 8.2 of RLC specification. 
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First of all, the yellow marked text is redundant, and it is proposed to be removed (“The DL transmitting RLC entity ...” describes network side behaviour, and “may segment” means nothing to UE implementation).

The green marked text intends to say that UE shall not concatenate RLC SDUs if SN_Delivery is configured. We think this behaviour is necessary for CS over HSPA operation to count the exact number of missing packets. 

The problem, however, is that the text is specified in the informative section (i.e. 8.2 Primitive parameters), which may allow UE to concatenate the RLC SDUs. Thus, it is proposed to add the required text in the normative section, e.g., 11.2 UMD transfer procedure.
2.3 
RRC specification

The following text is copied from section 8.6.4.3 of RRC specification. 


[image: image3]
In the above text, the RRC configures “delivery of RLC sequence number” to the DL RLC entity. The configuration is performed by means of “SN_Delivery” in RLC. 

The problem is that there is no such configuration step specified for UL RLC entity. As shown in section 2.2, “SN_Delivery” is also used for UL transmitting RLC entity to indicate that the RLC shall not concatenate RLC SDUs. Therefore, it is proposed to add similar text of “SN_Delivery” configuration for UL RLC entity.
In addition, it would be better to change the name “delivery of RLC sequence number” to “SN_Delivery” to be aligned with RLC specification. Note that “SN_Delivery” indicates “delivery of RLC sequence number” for DL receiving RLC entity and “no concatenation” for UL transmitting RLC entity.

3.
Proposal
In this document, we propose these specifications discussed section 2 to support CS voice over HSPA correctly. These CRs are provided in [5], [6], [7].
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1>	if the IE "Downlink RLC mode" either in the IE "RLC info" or referenced by the RB identity in the IE "Same as RB" is set to "UM RLC" and if the radio bearer is connected to a CS domain radio access bearer:


2>	configure delivery of RLC sequency number in lower layers;











RAN2 Question5: Is the role of SN very significant for the speech decoder performance? What will be the consequence in case SN is not used in the de-jitter buffer system for CS service over HSPA?





Answer: Yes.


The role of the RTP timestamp (TS) and sequence number (SN) is to provide necessary information to re-create the correct frame sequence in the receiver: TS enables putting the frames in their correct place in the timeline, while SN is used to detect the missing packets in received sequence.


Using only TS would enable successful re-creation of the frame sequence in the receiver in majority of cases. However, the correct re-creation of the frame sequence cannot be guaranteed in case of lost frame(s) in the beginning of an active speech period when relying only on TS information.


Thus, SA4 thinks that both TS and SN (or corresponding information) are needed in order not to degrade the decoder performance.





When SN_Delivery parameter is configured, the DL transmitting RLC entity does not concatenate nor segment RLC SDUs, the UL transmitting RLC entity does not concatenate RLC SDUs and may segment RLC SDUs.















































































































































































































































